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1 . (X) This is a FIRST submission of items concerning a filing under 35 USC 371. 

2. () This is a SECOND or SUBSEQUENT submission of items concerning a filing under 35 USC 

371 

3. (X) This express request to begin national examination procedures (35 USC 371(f)) at any time rather 

than delay examination until the expiration of the applicable time limit set in 35 USC 371(b) and 
PCT Articles 22 and 39(1). 

4. (X) A proper Demand for International Preliminary Examination was made by the 19th month from 

the earliest claimed priority date. 

5. (X) () A copy of the International Application as filed (35 USC 37 1(c)(2)) 

a) () is transmitted herewith (required only if not transmitted by the International Bureau). 

b) (X) has been transmitted by the International Bureau. 

c) () a copy of Form PCT/1B/308 is enclosed. 

d) () is not required, as the application was filed in the United States Receiving Office 

(RO/US). 

6. () A translation of the International Application into English (35 USC 371(c)(2)). 

7. (X) A copy of Amended Claims made to PCT Application. 

8. 0 A translation of the amendments to the claims under PCT Article 19 (35 USC 371(c)(3)). 

9. () An oath or declaration of the mventor(s) (35 USC 371(c)(4)). 

10. () A translation of the annexes, such as any amendments made under PCT Article 34, to the 

International Preliminary Examination Report under PCT Article 36 (35 USC 371(c)(5)). 

11. () An Information Disclosure Statement under 37 CFR 1.97 and 1.98. 

12. () An assignment document for recording. A separate cover sheet in compliance with 37 CFR 3.28 
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A SECOND or SUBSEQUENT preliminary amendment. 
A substitute specification. 
A power of attorney and/or address letter. 

International Application as published and International Search Report. 
The present application qualifies for small entity status under 37 C.F.R. § 1.27. 
A return prepaid postcard. 
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overpayment to Deposit Account No. 11-1410. 
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(37 CFR 1.137(a) or (b)) must be filed and granted to restore the application to pending status. 
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ED STATES PATENT AND TRADEMARK OFFICE 
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Gabant, et al. 

10/031,021 

January 14, 2002 

NON-HUMAN 
GENETICALLY MODIFIED 
MAMMAL LACKING THE 
ALPHA-FETOPROTEIN 

Unknown 



Group Art Unit 1632 



SUPPLEMENTAL PRELIMINARY AMENDMENT and SEQUENCE SUBMISSION 

STATEMENT 



United States Patent and Trademark Office 
P.O. Box 2327 
Arlington, VA 22202 

Dear Sir: 

Prior to examination of the above-identified application on the merits, please 
amend the application as follows: 

IN THE SPECIFICATION: 

On page 5, immediately following paragraph [0016], please insert the 
following heading and paragraphs: 
Brief Description of the Drawings 

[0017] This patent or application file contains at least one drawing executed in 
color. Copies of this patent or application publication with colored drawings will be 
provided by the Office upon request and payment of the necessary fees. Figures 3 to 6 
are executed in color. 

[0018] Figure 1A illustrates the targeted disruption of the afp gene to generate 

alleles which are deleted for most of the sequence of exon 1 , for exon 2 and for exon 3. 
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Figure 1B illustrates the detection of homologous insertion by Southern blot analysis. 
Figure 1C illustrates a Southern blot analysis of the progeny of homozygous (-/-) 
chimeric animals. 

[0019] Figure 2A is a Northern blot analysis of total RNA from embryonic liver. 

Figure 2B is a Western blot analysis of embryonic liver and amniotic fluid protein 
extracts. 

[0020] Figures 3A to 3H illustrate expression of the lacZ gene in embryonic and 

adult tissue. Figures 3A, 3G and 3H illustrate expression in adult liver and gut cells. 
Figures 3B to 3F illustrate expression of the lacZ gene in embryonic tissues. 
[0021] Figure 4A illustrates the structure of the ovary (arrow) and uterus of an 

adult afplacZ1/lacZ1(-/-) female. Figure 4B illustrates the ovary from a 12 week old 
afplacZ1/lacZ1 animal. Figure 4C illustrates the ovary from a 12 week old mutated 
a/placZ1/lacZ1 female. Figure 4D illustrates the general histological structure of 
afplacZ1/lacZ ovaries. Figure 4E illustrates the structure of wild type ovaries at 4 
months. 

[0022] Figure 5A illustrates the nucleotide sequence of the afp gene. Figure 5B 

illustrates the amino acid sequence of the afp protein. 

On page 5, please amend paragraph [0017] as follows: 
[0017] A clone containing a 129 genomic fragment of AFP loci was isolated from 
a lambda library. The library was screened with a probe containing the mouse afp 
promoter. The genomic insert of about 16 kb was subcloned into pKIL-PCR2 (Gabant 
et al., 1997). The targeting vector (pAFP K.O-1), consists of two recombination arms. 
The 5' arms (2.5 kb) were generated by polymerase chain reaction (PCR) using the 
following primers: N-Mer1: agagcggccgcggaagtgacaaagcagaacc (SEQ ID NO: 1) 
annealing to the Merl sequence of the afp enhancer 1 (Godboute et al. (1988)) and a 
primer of the X-exon1: agactcgagggatgagggaagcgggtgtg (SEQ ID NO: 2) 
complementary to the afp exonl. The PCR fragment generated using Pfu polymerase 
(Stratagene) was cloned in the pCR-blunt vector (Invitrogen). 
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On page 8, please amend paragraph [0025] as follows: 
[0025] Expression of the lacZ reporter gene expression in embryonic and adult 

tissues was analyzed. As shown in Figure 3 the (3-galactosidase activity was detected 
in predicted embryonic tissues. In the visceral endoderm only patches of cells were 
observed to turn the reporter strongly on. In the adult tissues tested specific staining 
was only detected in cells of the liver and in cells of the gut. 

On page 8, please amend paragraph [0026] as follows: 

[0026] Intercrosses of heterozygotes (afp lacZ1/+ ) gave rise to viable, 

apparently normal homozygous mutant mice at a Mendelian ratio in CD1 and C57/B16. 
On the other hand, a significant divergence was observed in the 129 background (Table 
1). To determine whether the targeted allele indeed results in a null mutation, total 
RNA from the liver of embryos was analyzed by Northern blot hybridization (Figure 2A). 
A strong signal at 2.2kb corresponding to the afp transcript was detected in wild type 
and heterozygous embryos. No signal was detected in RNA samples extracted from 
homozygous embryonic liver, showing that the recombination disrupted the afp 
transcript in these animals. A Western blot was also performed on embryonic liver and 
amniotic fluid protein extracts (Figure 2B) and a strong signal was detected with the wild 
type extracts while no band corresponding to the AFP was visible in the homozygous 
extracts demonstrating that these animals do not express AFP. 

On pages 11-12, please amend paragraph [0029] as follows: 
[0029] In order to identify a possible mutation or deletion in the afp gene, a 

specific genotyping of afp -/- mice by PCR has been developed. Two primers are used 
for the first afp#1 anneals in the afp promoter region (-116 bp to -137 bp: according to 
the +1 of the mouse afp gene). The second primer afp#2 is complementary to the first 
exon of the mouse afp gene (+141 bp to +160 bp: according to the +1 of the mouse afp 
gene): sequence deleted in the afp -/- knock-out mouse described in the text. 
Sequence afp#1 : cccctgctctgttaattattg (SEQ ID NO: 3) 
Sequence afp#2: gaaaatagctcccaagtcac (SEQ ID NO: 4) 
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On page 12, please amend paragraph [0032] as follows: 
[0032] For the knock-out mouse for afp described in the text: a couple of primers 

complementary to lacZ (E. coli gene) can be used. 
lacZ#1: acaacgtcgtgactgggaaaac (SEQ ID NO: 5) 
lacZ#2: taatgggataggttacgt (SEQ ID NO: 6) 

IN THE SEQUENCE LISTING: 

Please incorporate the accompanying paper copy of the Sequence Listing 
immediately following the "VERSION WITH MARKINGS TO SHOW CHANGES MADE", 
into the present application. 

REMARKS 

In response to the Notification of Missing Requirements dated March 15, 2002, 
Applicants have provided a paper copy of the Sequence Listing and the Sequence 
Listing in computer readable format. Applicants have amended the specification to 
provide a section titled "Brief Description of the Drawings," to provide descriptions of the 
Figures (1 to 5) filed with the application on January 14, 2002 and to provide a "SEQ ID 
NO:" for each sequence listed in the specification on page 12. No new matter has been 
added. 

The Notice of Missing Parts indicates that a signed Declaration is required. 
However, Applicants submitted a signed Declaration and $65 fee (claiming Small Entity 
Status) to the USPTO on March 19, 2002, four days after the date of the enclosed 
Notice of Missing Parts. Applicants provide herewith a copy of the signed Declaration 
and Transmittal mailed to the USPTO on March 19, 2002 and a copy of the return 
postcard stamped by the USPTO indicating receipt of these documents. Accordingly, 
Applicants have satisfied the requirement for a signed Declaration. 

I. Sequence Submission Statement 

A copy of the Sequence Listing in computer readable format as required by 37 
C.F.R. § 1.821(e) is submitted herewith. 
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Applicant has included the serial number of the present application, the names of 
the inventors, and the client code corresponding to the present application in the 
Sequence Listing in accordance with U.S. practice. These amendments do not 
introduce new matter. 

As required by 37 C.F.R. § 1.821(f), I hereby declare that the information 
recorded on the enclosed disk is identical to the printed Sequence Listing submitted 
herewith. As each of the sequences provided in the Sequence Listing was present in 
the specification as filed, no new matter has been added. 

[L Drawings 

Amending Figure 5 

Please amend the drawings as indicated in the accompanying Request for 
Approval of Drawing Changes and redlined version of Figure 5. Applicants have 
amended the figure to provide sequence identification numbers for the two sequences 
listed within the figure. The nucleotide sequence has been identified as SEQ ID NO: 7 
and the amino acid sequence has been identified as SEQ ID NO: 8. As each of these 
sequences were present in the application as filed, no new matter has been added. 
Applicants respectfully request approval for the changes to Figure 5. 

Approval for Submitting Color Photographs 

Applicants are submitting herewith color photographs of Figure 3A-H and Figure 
4A-E (in triplicate) accompanied by a Petition to Accept Color Photographs as Part of a 
Utility Patent. Applicants submit that these photographs are the color representation of 
the black and white figures submitted in the application filed on January 14, 2002 and 
that no new matter has been introduced. Applicants respectfully request approval for 
submitting color photographs for formal Figures 3A-H and 4A-E. 

111. Conclusion 

Applicants have provided herewith a printed version of the Sequence Listing and 
a copy of the Sequence Listing in computer readable format. The specification has 
been amended to provide a sequence identification number after each sequence listed 
in the specification on page 12. Applicants have requested approval for amending 
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Figure 5 in order to provide a sequence identification number for each sequence in the 
figure. These amendments mirror the sequences represented in the Sequence Listing 
submitted herewith. Finally, Applicants have requested approval for submitting color 
photographs as formal Figure 3A-H and Figure 4A-E. 

The changes made to specification by the current amendment, including 
insertions and [deletions], are shown on an attached sheet entitled VERSION WITH 
MARKINGS TO SHOW CHANGES MADE, which follows the signature page of this 
amendment. No new matter has been added herewith. 

If any issues remain that may be addressed by a phone conversation, the 
Examiner is invited to contact the undersigned at the phone number listed below. 

Please charge any additional fees, including any fees for additional extension of 
time, or credit overpayment to Deposit Account No. 1 1-1410. 

Respectfully submitted, 

KNOBBE, MARTENS, OLSON & BEAR, LLP 

By: <5) C ,JJ \LJ 

Daniel Hart 

Registration No. 40,637 
Attorney of Record 
620 Newport Center Drive 
Sixteenth Floor 
Newport Beach, CA 92660 
(619)235-8550 



o:\docs\mcm\mcm-2i i6.D0c 

042302 



Dated: ^Jj^J^ IwU 
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VERSION WITH MARKINGS TO SHOW CHANGES MADE 
In the specification 

On page 5, immediately following paragraph [0016], the following heading 
and paragraphs have been inserted: 
Brief Descri ption of the Drawings 

[0017] This patent or application file contains at least one drawing executed in 
color. C opies of this patent or application publication with colored draw ings will be 
provided bv the Offic e u pon request and payment of the nece ssary fee s. Figures 1 to 4 
are executed in color. 

r00181 Figure 1A illustra tes the tar geted disruption of the afp aene to generate 

alleles which are deleted for most of the seg uence of exon 1 . for exon 2 and for exon 3. 
Figure 1B illustrates the detection of homologous insertion bv Southern blot analysis. 
Figure 1C illustrates a Southern blot analysis of the pro geny of hom ozygous 
chimeric animals. 

r00191 Figure 2A is a Northern blot analysis of total RNA from embryonic liven 

Figure 2B is a Western blot anal ysis of embryonic liver and amniotic fluid protein 
extracts. 

[0020] Figures 3A to 3H illustrate expression of the lacZ gene in embryonic and 

adult tissue. Figures 3A r 3G and 3H illustrate expression in adult liver and gut cells. 
Figures 3B to 3F illustrate expression of the lacZ oene in embryo nic tissues^ 
[00211 Figure 4A illustrates the structure of the ovary (arrow) and uterus of an 

adult afclacZ1/lacZ1(-M female. Figure 4B illustrates the ovarv from a 12 week old 
a/blacZ1/lacZ1 animal. Figure 4C illustr ates the ovary from a 12 week old mutated 
afplacZ1/lacZ1 female. Figure 4D illustrates t he general histological structure of 
afolacZ1/lacZ ovaries. Figure 4E illustrates the structure of wild type ovaries at 4 
months. 

r00221 Figure 5A illustrates the nucleotide seguence of the afp gene. Figure 5B 

illustrates the amino acid seouence of the afp protein. 
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On page 5, paragraph [0017] has been as follows: 
[0017] A clone containing a 129 genomic fragment of AFP loci was isolated from 
a lambda library. The library was screened with a probe containing the mouse afp 
promoter. The genomic insert of about 16 kb was subcloned into pKIL-PCR2 (Gabant 
et al., 1997). The targeting vector (pAFP K.O-1), consistg of two recombination arms. 
The 5' arms (2.5 kb) [was] were generated by polymerase chain reaction (PCR) using 
the following primers: N-Mer1: agagcggccgcggaagtgacaagcagaacc (SEQ ID NO: 1) 
annealing to the Merl sequence of the afp enhancer 1 (Godboute et al. (1988)) and a 
primer of the X-exon1: agactcgagggatgagggaagcgggtgtg (SEQ ID NO: 2) 
complementary to the afp exonl. The PCR fragment generated using Pfu polymerase 
(Stratagene) was cloned in the pCR-blunt vector (Invitrogen) 

On pages 11-12, paragraph [0029] has been amended as follows: 
[0029] In order to identify a possible mutation or deletion in the afp gene, a 

specific genotyping of afp -/- mice by PCR has been developed. Two primers are used 
for the first afp#1 anneals in the afp promoter region (-116 bp to -137 bp[)]: according 
to the +1 of the mouse afp gene). The second primer afp#2 is complementary to the 
first exon of the mouse afp gene (+141 bp to +160 bp: according to the +1 of the 
mouse afp gene): sequence deleted in the afp -/- knock-out mouse described in the 
text. Sequence afp#1: cccctgctctgttaattattg (SEQ ID NO: 3) 
Sequence afp#2: gaaaatagctcccaagtcac (SEQ ID NO: 4) 

On page 8, paragraph [0025] has been amended as follows: 
[0025] Expression of the lacZ reporter gene expression in embryonic and adult 

tissues was analyzed. As shown in Figure [2]2 the 0-galactosidase activity was 
detected in predicted embryonic tissues. In the visceral endoderm only patches of cells 
were observed to turn the reporter strongly on. In the adult tissues tested specific 
staining was only detected in cells of the liver and in cells of the gut. 

On page 8, paragraph [0026] has been amended as follows: 
[0026] Intercrosses of heterozygotes (afp lacZ1/+ ) gave rise to viable, apparently 

normal homozygous mutant mice at a Mendelian ratio in CD1 and C57/B16. On the 
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other hand, a significant divergence was observed in the 129 background (Table 1 ). To 
determine whether the targeted allele indeed results in a null mutation, total RNA from 
the liver of embryos was analyzed by Northern blot hybridization (Figure [3]2A). A 
strong signal at 2.2kb corresponding to the afp transcript was detected in wild type and 
heterozygous embryos. No signal was detected in RNA samples extracted from 
homozygous embryonic liver, showing that the recombination disrupted the afp 
transcript in these animals. A Western blot was also performed on embryonic liver and 
amniotic fluid protein extracts (Figure [3]2B) and a strong signal was detected with the 
wild type extracts while no band corresponding to the AFP was visible in the 
homozygous extracts demonstrating that these animals do not express AFP. 

On page 12, paragraph [0032] has been amended as follows: 
[0032] For the knock-out mouse for afp described in the text: a couple of primers 

complementary to lacZ (E. coli gene) can be used. 
lacZ#1: acaacgtcgtgactgggaaaac (SEQ ID NO: 5^ 
lacZ#2: taatgggataggttacgt (SEQ ID NO: 6) 
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VANM243.1 APC1 PATENT 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Applicant 
Appl. No. 
Filed 
For 




Examiner 



Gabant, et al. 

Unknown 

Herewith 

NON-HUMAN 
GENETICALLY MODIFIED 
MAMMAL LACKING THE 
ALPHA-FETOPROTEIN 

Unknown 



Group Art Unit Unknown 



PRELIMINARY AMENDMENT 



Assistant Commissioner for Patents 
Washington, D.C. 20231 

Dear Sir: 

Prior to the examination of the application on the merits, please amend the 
above-referenced application as follows: 

IN THE SPECIFICATION 

On page 1, immediately following the Title of the Invention, please insert 
the following heading and paragraph: 

Cross-Reference to Related Applications 
This is the U.S. National Phase under 35 U.S.C. §371 of International 
Application No. PCT/BEOO/00081 , filed July 11, 2000, which claims priority to U.S. 
Provisional Application No. 60/143,269, filed July 12, 1999. 
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IN THE CLAIMS: 

On page 16, please replace the centered heading with the following 
rewritten heading: 

WHAT IS CLAIMED IS: 

Please cancel Claim 8 without prejudice. 
Please amend Claims 1-7 and 9 as follows: 

1. (Amended) A non-human genetically modified mammal comprising a 
mutation, a partial deletion or a total deletion in the genetic sequence encoding the wild 
type alpha-fetoprotein (AFP). 

2. (Amended) The non-human mammal of claim 1, wherein said non- 
human mammal is a mouse. 

3. (Amended) The non-human mammal of claim 1, wherein said non- 
human mammal is heterozygous for a mutation, a partial deletion or a total deletion in 
the genetic sequence encoding the wild type alpha-fetoprotein (AFP). 

4. (Amended) The non-human mammal of claim 1, wherein said non- 
human mammal is homozygous for a mutation, a partial deletion or a total deletion in 
the genetic sequence encoding the wild type alpha-fetoprotein (AFP). 

5. (Amended) The non-human mammal of claim 4, wherein said non- 
human mammal is a sterile female. 

6. (Amended) The non-human mammal of claim 4, wherein said non- 
human mammal does not undergo a menstrual cyclization. 

7. (Amended) The non-human mammal of claim 4, wherein said non- 
human mammal does not allow an uteral nidification of an embryo. 

9. (Amended) A pluripotential embryonic stem cell comprising a partial or a 
total deletion of a genetic sequence encoding a mammal alpha-fetoprotein (AFP). 

Please add the following new claims: 

10. (New) A method for identifying an agent for use in preventing 
osteoporosis, increasing fertility, or preventing conception comprising: 
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obtaining a non-human genetically modified mammal comprising a mutation, a 
partial deletion or a total deletion in the genetic sequence encoding the wild type 
mammal alpha-fetoprotein (AFP); 

contacting said genetically modified mammal with said agent; and 
determining the effects of said agent on osteoporosis, fertility or contraception in 
said genetically modified mammal. 

11. (New) A method for identifying a molecule that is able to bind to alpha- 
fetoprotein or a portion thereof comprising contacting said alpha-fetoprotein or portion 
thereof with a molecule and measuring binding of said molecule to said alpha- 
fetoprotein or portion thereof. 

12. (New) A composition comprising alpha-fetoprotein or a portion thereof 
fixed to a solid surface. 

13. (New) The embryonic stem cell of claim 9, wherein said stem cell is a 
mouse cell. 

IN THE ABSTRACT: 

Please insert the abstract on the accompanying separate sheet, immediately 
following the "VERSION WITH MARKINGS TO SHOW CHANGES MADE." 

Conclusion 

The specification and claims have been amended to conform with the rules of 
practice before the U.S. Patent and Trademark Office. The specification has been 
amended to recite the International Application and priority application. Claim 8 has 
been cancelled without prejudice. Claims 1-7 and 9 have been amended and new 
Claims 10-13 have been added. An abstract has been added. 

The changes made to specification and claims by the current amendment, 
including insertions and [deletions], are shown on an attached sheet entitled 
VERSION WITH MARKINGS TO SHOW CHANGES MADE, which follows the 
signature page of this amendment. No new matter has been added herewith. 
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In view of the foregoing, Applicants respectfully submit that the present 
application is fully in condition for allowance. Should there be any questions 
concerning this application, the Examiner is invited to contact the undersigned attorney 
at the telephone number appearing below. 

Please charge any additional fees, including any fees for additional extension of 
time, or credit overpayment to Deposit Account No. 1 1-1410. 

Respectfully submitted, 

KNOBBE, MARTENS, OLSON & BEAR, LLP 



Dated : Qn*x tjj Zo&L: By: 

V 1 Hanipl Hart 



Daniel Hart 
Registration No. 40,637 
Attorney of Record 
620 Newport Center Drive 
Sixteenth Floor 
Newport Beach, CA 92660 
(619)235-8550 
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VERSION WITH MARKINGS TO SHOW CHANGES MADE 

In the specification: 

The following heading and paragraph has been added on page 1, 
immediately following the Title of the Invention: 

Cross-Reference to Related Applications 
This is the U.S. National Phase under 35 U.S.C. § 371 of International 
Application No. PCT/BE00/00081 , filed July 11, 2000, which claims priority to U.S. 
Provisional Application No. 60/143,269, filed July 12, 1999. 

In the Claims: 

The centered heading on page 16 has been replaced with the following 
rewritten heading: 

WHAT IS CLAIMED IS: 

Claims 1-7 and 9 have been amended as follows: 

1. (Amended) A non-human genetically modified mammal comprising a 
mutation, a partial deletion or §Jotal deletion in the genetic sequence encoding the wild 
type alpha-fetoprotein (AFP). 

2. (Amended) The non-human mammal [according to]2f claim 1, [which 
isj wherein said non-human mammal is a mouse. 

3. (Amended) The non-human mammal [according to]£f claim 1, [which 
comprises al wherein said non-human mammal is heterozygous for a mutation, g 
partial deletion or ^Jotal deletion in the genetic sequence encoding the wild type alpha- 
fetoprotein (AFP). 

4. (Amended) The non-human mammal [according to]gf claim 1, [which 
comprises anj wherein said non-human mammal is homozygous for a mutation, g 
partial deletion or aJotal deletion in the genetic sequence encoding the wild type alpha- 
fetoprotein (AFP). 
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5. (Amended) The non-human mammal [according to]^| claim 4, 
fwhich"| wherein said non-human mammal is a sterile female. 

6. (Amended) The non-human mammal [according to]g| claim 4, 
[which] wherein said non-human mammal does not [presentl underqo a menstrual 
cyclization. 

7. (Amended) The non-human mammal [according to]^| claim 4, 
[which] wherein said non-human mammal does not allow an uteral nidification of an 
embryo. 

9. (Amended) A pluripotential embryonic stem cell[, preferably a mouse 
cell,] comprising a partial orjLtotal deletion of a genetic sequence encoding a mammal 
alpha-fetoprotein (AFP). 
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NON-HUMAN GENETICALLY MODIFIED MAMMAL LACKING THE 
ALPHA -FETOPROTEIN 

10 

Field of the invention 

[0001] The present invention is related to a 

non-human genetically modified mammal, preferably a 
knock-out mouse, comprising a partial or total deletion of 
15 a genetic sequence encoding the alpha- fetoprotein (AFP) and 
used as a model for the study of fertilization or 
contraceptive methods and drugs. 

[0002] The present invention is related to a non- 

human mammalian pluripotent ial embryonic stem cell 
20 comprising a partial or total deletion of a genetic 
sequence encoding a mammal alpha- fetoprotein (AFP) . 
[0003] The present invention is also related to 

study, testing and/or screening method and device of known 
or unknown compounds able to bind the mammal 
25 alpha-f etoprotein (AFP) and that may be used as agonist or 
antagonist of oestrogens to the mammal alpha- fetoprotein . 

Background of the invention 

[0004] Alpha-f etoprotein (AFP) is a glycoprotein 

30 present in the serum and a classical oncofetal marker. This 
protein is expressed at high levels during fetal life in 
the liver and the visceral endoderrn of the yolk sac, and at 
lower levels in the developing gastrointestinal tract 
(Andrews et al . , 1982; Tilghman and Belayew 1982), in the 
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adult serum only trace amount are detected (Tilghman and 
Belayew 1982) . The protein expressed by the embryos is 
secreted and present in the maternal blood circulation 
during gestation, the level of AFP concentration in the 
5 maternal serum is use to detect fetuses with spina bifida 
or Down's syndrome. The reason for this altered AFP level 
associated with those pathologies are not understood, but 
they have been used extensively in prenatal screening. The 
synthesis of AFP decreases dramatically after birth and 
10 only trace amounts are detected in adult liver. However 
expression of afp is associated with hepatocarcinomas and 
liver regeneration induced by partial hepatectomy or acute 
tetrachloride (CC14) intoxication. The control of afp gene 
expression has thus attracted much attention and it has 
15 been shown that afp expression is regulated by 
transcriptional mechanisms involving a large promoter and 
three distant enhancers (review of Chen et al . (1997)). 
Because AFP is synthesized during the Gl and S phases, it 
has been hypothesized that intracellular AFP affects cell 
20 growth (Leffert and Sell, 1974; Sell et al . , 1975; Tsukada 
and Hirai, 1975; Belanger et al . , 1978). The observation 
that AFP is able to bind estrogen led to the suggestion 
that AFP plays a role in the control of cell metabolism. In 
addition to binding estrogen, AFP, like albumin to which it 
25 is evolutionary related, is able to bind other steroids and 
endogenous and exogenous substances such as fatty acids, 
billirubin and various pharmaceutical agents suggesting 
that AFP may play a general transportation function. For 
the fetus, in this respect, AFP could serve as a 
30 modulator/modif ier of various cell growth regulatory 
pathways during embryonic and fetal development in 
vertebrates by interacting and/or binding cytoplasmic 
chaperone proteins that normally escort nuclear receptors 
or transcription co- factors through the cytoplasm towards 
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organelle interfaces (Mizejewski, 1995, 1985). AFP has also 
been proposed to protect the embryo against the maternal 
immune system, on the basis of the observation that 
addition of purified AFP into the culture of splenic or 
5 lymphnode mononuclear cells exerts a suppressive effect on 
antibody synthesis . 

[0005] The different hypotheses proposed for AFP 

function (s) can be focused on the fetal life (stage at 
which the gene is strongly transcript ed) since the protein 
10 is described as a fetoprotein. 

[0006] At the present time, no document of the state 

of the art has suggested that the alpha- fetoprot ein may 
play an essential role ' for female reproduction and 
fertility. 

15 

Aims of the invention 

[0007] The present invention aims to provide new 

models (animal models) as well as new methods and devices 
for the study, the testing and/or the screening of 
20 fertilization or contraceptive methods, compounds and 
compositions intended for adult mammals (including humans) 
and/or for the study, the testing and/or the screening of 
new methods, compounds or compositions intended for the 
treatment and/or the prevention of osteoporosis. 

25 

Summary of the invention 

[0008] The present invention is related to a 

non-human genetically modified mammal (preferably a 
knock-out mouse) comprising a mutation, a partial or total 
30 deletion in a genetic sequence encoding a mammal 
alpha- fetoprotein (AFP) described in GenBank (v00743) 
[0009] Advantageously, said mammal comprises an 

heterozygous or homozygous mutation, partial or total 
deletion in the genetic sequence encoding a mammal AFP. 
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[0010] According to another embodiment of the 

present invention, said mammal is a sterile female 
comprising said homozygous mutation, partial or total 
deletion . 

5 [0011] The present invention is also related to 

specific sequences such as primers that are used to 
identify if a mammal comprises said mutation, partial or 
total deletion het erozygously or homozygously . 
[0012] Another aspect of the present invention is 

10 related to a non-human mammal pluripotent ial embryonic stem 
cell, preferably a mouse pluripotent ial embryonic stem cell 
comprising a partial or total deletion of a genetic 
sequence encoding a mammal AFP . Said stem cell can be 
advantageously used to obtain the non-human genetically 
15 modified mammal according to the invention by methods well 
known by the person skilled in the art described hereafter. 
[0013] A further aspect of the present invention is 

related to the use of the non-human mammal according to the 
invention for the study, the testing and/or the screening 
20 of known or unknown anti -osteoporosis fertilization and/or 
contraceptive methods, compounds or compositions. 
[0014] A last aspect of the present invention is 

related to study, testing and/or screening methods and 
devices comprising the AFP or a portion of said AFP, 
25 preferably the AFP domain III comprising about 200 amino 
acids (as described by Festin (1999)), being fixed upon a 
solid support and used as a substrate for known or unknown 
compounds or compositions in a competitive test or method. 
Said device comprises also a medium comprising (possibly 
30 labeled) oestrogens . The device according to the invention 
can be a chromatographic column upon which the AFP or the 
portion thereof is fixed or a study, testing and/or- 
screening kit comprising disposed separately the various 
media necessary for said study, testing and/or screening. 



JL-OD3 l«i?JL « G3J gOE: 

WO 01/03501 PCT/BEOO/00081 

5 

[0015] According to a preferred embodiment of the 

present invention, said device or kit may comprise a cell 
having integrated an oestrogen-sensitive (proloact me ) 
promoter gene whose activation may result from the fixation 
5 of known or unknown compounds or compositions upon the AFP. 
Said known or unknown compound or composition could be used 
advantageously as an agonist of an oestrogen. 

[0016} The present invention is also related to this 

unknown agonist or antagonist of oestrogens screened and 
10 identified by the method and the device according to the 
invention. This unknown molecule finds an application in 
the field of fertilization and/or contraceptive methods and 
compositions and/or is used also for the treatment and/or 
the prevention of osteoporosis. 

15 

Detailed description of the present invention 

Generation of mice carrying a germ-line mutation in the AF P 
gene 

[0017] A clone containing a 129 genomic fragment of 

20 AFP loci was isolated from a lambda library. The library 
was screened with a probe containing the mouse afp 
promoter. The genomic insert of about 16 kb was subcloned 
in pKIL- PCR2 (Gabant et al . , 1997). The targeting vector 
(pAFP K.0-1), consist of two recombination arms. The 5' 
25 arms (2.5 kb) was generated by polymerase chain reaction 
(PCR) using the following primers: N-Merl : 

agagcggccgcggaagtgacaaagcagaacc annealing to the Merl 
sequence of the afp enhancer 1 (Godboute et al . (1988)) and 
a primer of the X-exonl: agactcgagggatgagggaagcgggtgtg 
30 complementary to the afp exonl. The PCR fragment generated 
using Pfu polymerase (Stratagene) was cloned in the pCR- 
blunt vector (Invitrogen) . 

[0018] The 3' arms were subcloned from the lambda 

into pBSIIKS+ vector (Stratagene) . The 5' recombination arm 
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was introduced upstream the 3' recombination arm. The IRES 
lacZ/neo reporter-selective cassette was introduced between 
these recombination arms. The tk2 negative selective marker 
was introduced into the Sail site to generate pAFP KO-1. 
This construction was linearized with NotI and 
electroporated into E14 ES cells. Correctly targeted clones 
were identified by Southern blot analysis using an external 
probe from the 5' region. 

ES cell injections and animal genotyping 

E0019 ] Recombinant ES cells carrying' the targeted 

allele were injected in C57BL/6J blastocysts. Animals were 
genotyped by extraction of DNA from tails. 

RNA isolation, Northern blot analysis 

[0020] Total RNA was isolated using Trizol (Gibco 

BRL) extraction according to the manufacturer instructions. 
For the Northern analysis 2 0ug of total RNA were 
electrophoresed and transferred to nylon membranes as 
described. Filters were then hybridized. 

Western blot analysis 

E002X] Proteins were separated by SDS-PAGE using 

7.5% polyacrylamide gels in a Bio-Rad Mini Protean gel 
chamber and blotted onto Nitrocellulose filters in a Bio- 
Rad Trans Blot chamber according to the manufacturer's 
instructions. Proteins were detected using anti-AFP, anti- 
Albumin; anti Betagalactosidase serum (ICN Biochemicals) 
the signal was detected with ECL detection system 
(Amersham) . 
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LacZ reporter gene expression 

[0022] To isolate embryonic stages, natural matings 

were set up and presence of a vaginal plug at noon the 
following day was taken as 0.5 days of gestation. Staged 
5 embryos were stained with X-Gal as wholemounts as described 
by Forrester et al . (1996). For cryostat sectioning, 
tissues were embedded in optimal cutting temperature (OTC) 
compounds (Miles, Inc., Elkart , IN), and sections stained 
for X-Gal were count erst ained with haematoxylin and eosin, 
10 and mounted. 

Targeted mutagenesis of the afp gene 

C00231 The afp gene was disrupted by gene targeting 

in embryonic stem (ES) cells. The lacZ reporter was 
15 introduced in afp gene by homologous recombination and 
placed under the control of the AFP promoter - enhancer 
region. The resulting allele is deleted for most of the 
sequence of exonl , for exon2 and 3 (see figure 1A) and 
homologous insertion was detected by Southern analysis (see 
20 figure IB) . To test the functionality of the reporter one 
may take advantage of the observation that AFP is expressed 
in embryoid bodies (Abe et al . , 1996). Reporter gene 
activity is highly turn on in some cells of these bodies 
(see figure 2A) . No expression of the reporter was detected 
25 in undifferentiated ES cells grown in the presence of LIF. 

[0024] ES cells afp lacZl/+ were in j e cted into 

C57BL/6J blastocysts. Chimeric animals were obtained and 
mated with outbred CD1 or inbred 129/CGR to test for germ 
line transmission. Phenotypically normal heterozygous mice 
30 afp lacZl/+ were generated and detected by Southern blot 
(see figure 1C) . 
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Reporter expression analysis 

[0025] Expression of the lacZ reporter gene 

expression in embryonic and adult tissues was analyzed. As 
shown in Figure 2 the p -galactosidase activity was detected 
5 m predicted embryonic tissues. In the visceral endoderm 
only patches of cells were observed to turn the reporter 
strongly on. In the adult tissues tested specific staining 
was only detected in cells of the liver and in cells of the 
gut . 

10 

Animals without AFP are viable 

[0026] Intercrosses of he terozygotes (afp lacZl/ + ) 

gave rise to viable, apparently normal homozygous mutant 
mice at a Mendelian ratio in CD1 and C57/B16. On the other 

15 hand, a significant divergence was observed in the 129 
background (Table 1) . To determine whether the targeted 
allele indeed results in a null mutation, total RNA from 
the liver of embryos was analyzed by Northern blot 
hybridization (Figure 3A) . A strong signal at 2 . 2kb 

20 corresponding to the afp transcript was detected in wild 
type and heterozygous embryos. No signal was detected in 
RNA samples extracted from homozygous embryonic liver, 
showing that the recombination disrupted the afp transcript 
in these animals. A Western blot was also performed on 

25 embryonic liver and amniotic fluid protein extracts (Figure 
3B) and a strong signal was detected with the wild type 
extracts while no band corresponding to AFP was visible in 
the homozygous extracts demonstrating that these animals do 
not express AFP . 

30 
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Table 1: Intercrosses 



Strains 


Parents 


Of f springs 


Male 


Female 


+ / + 


+ /- 


-/- 


CD1 


+ /- 


+/- 


108 


258 


102 


129 




+/- 


34 


48 


13 


C57/black-6 




+/- 


19 


43 


19 



AFP is required for female fertility 

[0027] The Mendelian ratio obtained in CD1 and 

5 C57/black-6 background demonstrates that there is no 
reduction in the intercrosses. On the other hand, the 
divergence observed in 129 background suggests that AFP is 
involved m the gestation and that its importance is only 
revealed m some genetic contexts. In these litters derived 

10 from intercrossing heterozygous animals, homozygous embryos 
develop in the presence of their wild type and heterozygote 
littermates. AFP produced by these embryos is secreted and 
present in the maternal serum. To determine whether afp 
lacZl/lacZl mice are able to develop in the complete 

15 absence of AFP , afp lacZl/lacZl ma les and afp lacZl/lacZl 
females were mated. No pups were obtained from these 
intercrosses suggesting an essential role of AFP for 
development and/or fertility (see Table 2) . To test if 
fertility was affected, afp lacZl/lacZl males and females 

20 were mated with wild type animals. Males homozygous for an 
afp disrupted allele appeared fertile and sired offspring 
but homozygous females never produce any live offspring. To 
test if natural matings occur with the afp lacZl/lacZl 
females leave with wild type males the vaginal plug were 

25 checked. No plugs were detected with those females, showing 
that the origin of the observed infertility is due to an 
absence of mating. To identify the defect underlying the 
reproductive „ capacity of homozygous females, the 
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reproductive system of those animals was analyzed. The 
reproductive system of the afp lacZl/lacZl females was 

dissected and at this stage of the analysis appeared 

r 

complete. A major anatomical difference is notable between 
5 ovaries from afp lacZl/lacZl anc j a f p + / + . the ovaries of 
afp lacZl/lacZl are smooth, this observation suggests that 
those females do not ovulate. Histological analysis of 
mature afp lacZl/lacZl ovaries shown that their homozygous 
tissues do not contain corpus lutea, the lack of these 

10 structure is indicative of the absence of ovulation (see 
Figure 4). The afp lacZl/lacZl ovaries contain follicles at 
the different stages of maturation, this suggests that the 
default of AFP during the development has no effect on the 
female gametogenesis . However, the presence of follicles 

15 does not prove that these gametes are competent for 
maturation. To test the competence of the afp lacZl/lacZl 
follicles, they were dissected out and analyzed their 
potential of maturation in vitro. Complete maturation was 
obtained in vitro with the dissected oocytes from afp 

20 lacZl/lacZl animals. Taken together these data indicates 
that those females do not ovulate properly and thus that a 
signal needed to trigger ovulation is absent in the afp 
lacZl/lacZl m i ce 



2 5 Table 2 : Phenotypical analysis 



Parents 


Offsprings 


Male 


Female 


+ /+ 


+/- 


-/- 


-/- 


-/- (2) 


0 


0 


0 


-/- 


+/+ (6) 


0 


71 


0 


+ / + 


-/- (13) 


0 


0 


0 



Table 2: Infertility phenotype of the afp 1 acZ1 / lacZl (-/_) 
homozygous animals were mated, no offsprings were obtained 
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from these matmgs. To test fertility of the a fp lacZ1 /lacZl 
(-/-) males and females, homozygous males and females were 
mated with wild type ( + /+) animals. For the - different 
breedings the number of mating is given in brackets. 
5 [0028] It was also observed that afp la ^ zl /lacZl 

follicles are able to mature normally in vitro (data not 
shown) suggesting that the defect could be in a signal 
required to trigger ovulation and indeed ovulation can be 
induced in these animals by a superovula t ion protocol 
10 (Table 3) . 



Table 3: Ovulation induction in afp lacZ1 /+ an d 
afp lacZl/lacZl females 



Mice injected 


Number of oocytes obtained 


a fplacZl/+ females (9 weeks) 


37 


afp lacZl/lacZl females (9 weeks) 


31 



Table 3: Induction of ovulation in a fp lac21 / lacZ1 females 



15 afplacZl/lacZl and aJ c p lacZl/ + females were hormonally 
treated to induce ovulation. The average number of 
postovulat ion oocytes obtained from 6 individual females 
tested . 

2 0 Mouse genotyping by PCR 

10029] In order to identify a possible mutation or 

deletion in the afp gene, a specific genotyping of afp -/- 
mice by PCR has been developed. Two primers are used for 
the first afp#l anneals in the afp promoter region (-116 bp 1 

25 to -137 bp) : according to the +1 of the mouse afp gene) . 
The second primer afp#2 is complementary to the first exon 
of the mouse afp gene (+141 bp to +160 bp: according to the 
+1 of the mouse afp gene) : sequence deleted in the afp -/- 
knock-out mouse described in the text. 
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Sequence afpftl: cccctgct ctgt traattat tg 

Sequence af p#2 : gaaaat agctcccaagt cac 

[0030] No amplification product (300 bp) was 

observed in afp -/- animals. This amplification is present 
5 in wild type and heterozygous mice. 

[0031] To differentiate +/- from wild type, a second 

PCR is performed using two primers giving an amplification 
on the DNA introduced in the genome of the transgenic 
animals (this sequence is not present in wild type 
10 animals) . 

[0032] For the knock-out mouse for afp described m 

the text: a couple of primers complementary to lacZ (E. 
coli gene) can be used. 
lacZ#l : acaacgt cgtgactgggaaaac 

15 lacZ#2 : taatgggataggttacgt 

[0033] Those primers will only give a signal 

(287 bp) on +/- and no signal on wild type DNA samples. 
[0034] The physiological role of the alpha- 

fetoprotein, the most abundant serum protein expressed by 

20 mammalian embryos remains to be establish . This protein 
related to albumin excreted by the embryos into the 
maternal blood circulation has attracted attention and due 
to its abundance it has been postulated that the presence 
of this protein was essential for embryonic development. To 

25 determine the function of AFP this gene was disrupted by 
homologous recombination in embryonic stem cells. 
Surprisingly homozygous a fp lacZ1 / la c zl are viable showing 
that expression of AFP by the embryo itself is not require 
for normal and complete development. This phenotype shows 

3 0 that the structure of the homozygous females was generally 
maintained. The different stages of ovocytes maturation are 
founded in these ovaries and shown to accomplish their 
maturation In vitro. Ovulation was induced in these females 
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by hormonal induction and ovocytes were produced. Although 
AFP is synthesized at a high level during fetal life 
(mainly by the liver and the visceral endoderm of the yolk 
sac), low level of AFP mRNA has been reported in different 
5 other fetal and adult tissues as well as in adult rats. 
However, the level of expression in such tissues is very 
low. Another explanation is that the ovulation in those 
females is affected by the lack of AFP during development. 
[0035] The fact that m adults af placZl / lacZl 

10 ovulation can be induced argues for the absence in those 
females of a signal needed to trigger ovulation. This 
suggests that AFP is involved m the transportation of an 
element needed for ovulation in the adults. 

[0036] By the disruption of the mouse AFP , one may 

15 show that fetal serum protein is required for females 
ovulation . 

[0037] The fact that analbuminic rats are fertile 

shows that at least albumin cannot rescue AFP. This show 
that albumin and AFP plays two different role and that AFP 
20 is involved in the function of females ovaries. 

[0038] The specific phenotype of the non-human 

mammals according to the invention is also illustrated in 
the enclosed figure 4, which presents the anatomical and 
histological analysis for the af placZl/lacZl ovaries: 
25 A: Structure of the ovary (arrow) and uterus of an adult 
aifp lacZl/lacZl (./_) female; 

B: Ovary from 12 weeks old a fp lac21 / lacZ1 ; 

C: Ovary from a 12 weeks old wild type female: the surface 
distortions are due to the presence of large type 
30 follicles, whereas afp iacZ1 /^ acZ1 ovaries are smooth; 

D: The general histological structure of the 
a fplacZl/lacZl ovaries is noc affected and mature 
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Graafian follicles are pre'sent in those tissues 
{section from a fourth month old female) ; 
E: At 4 months, the wild type ovaries exhibit large corpus 
lutea, indicative of successful ovulation. Those 
5 structures are never found in afp lacZ1 / lacZ1 ovaries. 

[0039] Therefore, the non-human female mammals that 

present homozygously said mutation, partial or total 
deletion in the afp gene do not cycle. The surface of the 
ovaries is smooth and is not characterized by the presence 

10 of large follicles. Their histological structure is not 
generally affected, and Graafian follicles are identified 
in the tissues but no large corpus lutea is present. 
[0040] Furthermore, females comprising an homozygous 

mutation or partial or total deletion in the afp gene do 

15 not allow uterus nidification of an embryo. 

[0041] Additional experiments have shown that the 

afp gene is not essential for the survival of the mice. 
Indeed, as females give birth to severa animals, it was 
possible that the afp~/~ may survive to brothers and 

20 sisters (afp + /+ or afp + /~) simultaneously present in the 
uterus of the female . 

[0042] Therefore, in order to extrapolate the 

observed phenotype and genotype to the human population, 
the inventors have shown that blastocysts implanted one by 
25 one in pseudogravi te females will obtain the birth of alive 
afp"/" animals that present the same phenotype as above- 
described (fertile males, sterile females) . 

[0043] Therefore, the afp"/~ phenotype corresponds 

to alive sterile females, which is a phenotype that may 
3 0 exist in the mouse population as well as in the human 
population . 
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CLAIMS 

1. A non-human genetically modified mammal 
comprising a mutation, a partial or total deletion in the 
genetic sequence encoding the wild type mammal 

5 alpha-f etoprotein (AFP) . 

2 . The non-human mammal according to claim 1 , 
characterized in that it is a mouse . 

3. The non-human mammal according to claim 1 
or 2, characterized in that it comprises a heterozygous 

10 mutation, partial or total deletion in the genetic sequence 
encoding the wild type mammal alpha- fetoprotein (AFP) . 

4. The non-human mammal according to claim 1 
or 2, characterized in that it comprises an homozygous 
mutation, partial or total deletion in the genetic sequence 

15 encoding the a wild type alpha-f etoprotein (AFP) . 

5. The non-human mammal according to claim 4, 
characterized in that it is a sterile female. 

6. The non-human mammal according to claim 5; 
characterized in that it does not present a menstrual 

20 cyclization. 

7. The non-human mammal according to claim 5, 
characterized in that it does not allow an uteral 
nidification of an embryo. 

8. Use of the non-human mammal according to 
25 any one of the preceding claims, for the study, the testing 

and/or the screening of anti-osteoporosis fertilization 
and/or contraceptive methods, compounds and compositions. 

9. A pluripotential embryonic stem cell, 
preferably a mouse cell, comprising a partial or total 

30 deletion of a genetic sequence encoding a mammal alpha- 
fetoprotein (AFP) . 
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Afp Genetic Sequence 



1 tcccacttcc agcactgcct gcggtgaagg aacaagcagc catgaagtgg atcacacccg 
61 cttccctcat cctcctgcta catttcgctg cgtccaaagc attgcacgaa aatgagtttg 
121 ggatagcttc cacgttagat tcctcccagt gcgtgacgga gaagaatgtg cttagcatag 
181 ctaccatcac ctttacccag tttgttccgg aagccaccga ggaggaagtg aacaaaatga 
241 ctagcgatgt gttggctgca atgaagaaaa actctggcga tgggtgttta gaaagccagc 
301 tatctgtgtt tctggatgaa atttgccatg agacggaact ctctaacaag tatggactct 
361 caggctgctg cagccaaagt ggagtggaaa gacatcagtg tctgctggca cgcaagaaga 
421 ctgctccggc ctctgtccca cccttccagt ttccagaacc tgccgagagt tgcaaagcac 
481 atgaagaaaa cagggcagtg ttcatgaaca ggttcatcta tgaagtgtca aggaggaacc 
541 ccttcatgta tgccccagcc attctgtcct tggctgctca gtacgacaag gtcgttctgg 
601 catgctgcaa agctgacaac aaggaggagt gcttccagac aaagagagca tccattgcaa 
661 aggaattaag agaaggaagc atgttaaatg agcatgtatg ttcagtgata agaaaatttg 
721 gatcccgaaa cctccaggca acaaccatta ttaagctaag tcaaaagtta actgaagcaa 
781 attttactga gattcagaag ctggccctgg atgtggctca catccacgag gagtgttgcc 
841 aaggaaactc gctggagtgt ctgcaggatg gggaaaaagt catgacatat atatgttctc 
901 aacaaaatat tctgtcaagc aaaatagcag agtgctgcaa attacccatg atccaactag 
961 gcttctgcat aattcacgca gagaatggcg tcaaacctga aggcttatct ctaaatccaa 
1021 gccagtcttt gggagacaga aattttgccc aattttcttc agaggaaaaa atcatgttca 
1081 tggcaagctt tcttcatgaa tactcaagaa ctcaccccaa ccttcctgtc tcagtcattc 
1141 taagaattgc taaaacgtac caggaaatat tggagaagtg ttcccagtct ggaaatctac 
1201 ctggatgtca ggacaatctg gaagaagaat tgcagaaaca catcgaggag agccaggcac 
1261 tgtccaagca aagctgcgct ctctaccaga ccttaggaga ctacaaatta caaaatctgt 
1321 tccttattgg ttacacgagg aaagcccctc agctgacctc agcagagctg atcgacctca 
1381 ccgggaagat ggtgagcatt gcctccacgt gctgccagct cagcgaggag aaatggtccg 
1441 gctgtggtga gggaatggcc gacattttca tcggacattt gtgtataagg aatgaagcaa 
1501 gccctgtgaa ctctggtatc agccactgct gcaactcttc gtattccaac aggaggctat 
1561 gcatcaccag ttttctgagg gatgaaacct atgcccctcc cccattctct gaggataaat 
1621 tcatcttcca caaggatctg tgccaagctc agggcaaagc cctacagacc atgaaacaag 
1681 agcttctcat taacctggtg aagcaaaagc ctgaactgac agaggagcag ctggcggctg 
1741 tcactgcaga tttctcgggc cttttggaga agtgctgcaa agcccaggac caggaagtct 
1801 gtttcacaga agagggtcca aagttgattt ccaaaactcg tgatgctttg ggcgtttaaa 
1861 catctccaga aggaagagtg gacaaaaaaa tgtgttgacg ctttggtgtg agccttttgg 
1921 cttaactgta actgctagta ctttaaccac atggtgaaga tgtccatgtg agatttctat 
1981 accttaggaa taaaaacttt tcaactatt 



MKWITPASLILLLHFAASKALHENEFGIAS 

GCLESQLSVFLDEICHETELSNKYGLSGCCSQSGVERHQCLLARKKTAPASVPPFQFPEPAESCKAHEENRAVFMNRFIY 

EVSRHNPFMYAPAILSLAAQYDK^/VTjACCKAD 

QKLTEANFTEIQKLALDVAHIHEECCQGNSLECL 

GLSLNPSQFLGDRNFAQFSSEEKIMFMASFLHEYSRTHP^PVSVILRIAKTYQEILEKCSQSGNLPGCQD^EEELQKH 
IEESQALSKQSCALYQTLGDYKLQNLFLIGYTRKAPQLTSAELIDLTGKMVSIASTCCQLSEEKWSGCGEGMADIFIGH 
CIRNEASPWSGISHCCNSSYS^RLCITSFLRDETYAPPPFSEDKFIFHKDLCQAQGKALQTMKQELLINLVKQKPELT 
EEQLAAVTADFSGLLEKCCKAQDQEVCFTEEGPKLISKTRDAXGV 



a. a.. 



5» i 



3 
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ESTABLISHMENT OF RIGHT OF ASSIGNEE TO TAKE ACTION 

AND 

REVOCATION AND POWER OF ATTORNEY 



ommissioner of Patents and Trademarks: 



Trie undersigned is empowered to act on behalf of the assignee indicated below (the "Assignee"). The 
original assignment of the attached application for Letters Patent for the invention entitled NON-HUMAN 
GENETICALLY MODIFIED MAMMAL LACKING THE ALPHA-FETOPROTEIN (U.S. Patent 
Application Serial No. 10/031,021), from the inventors to the Assignee was submitted March 19, 2002, for 
recordation by the Assignment Branch. A true copy of this Assignment is attached hereto. This Assignment 
represents the entire chain of title of this invention from the Inventor(s) to the Assignee. I have reviewed this 
Assignment, and to the best of the Assignee's knowledge and belief, the Assignee is the owner of the entire 
right, title, and interest in the above-referenced application. 

I declare that all statements made herein of my own knowledge are true, and that all statements made 
upon information and belief are believed to be true, and further, that these statements were made with the 
knowledge that willful, false statements and the like so made are punishable by fine or imprisonment, or both, 
under 18 U.S.C. § 1001, and that willful, false statements may jeopardize the validity of the application, or any 
patent issuing thereon. 

The undersigned hereby revokes any previous powers of attorney in the subject application, and hereby 
appoints the registrants of Knobbe, Martens, Olson & Bear, LLP, 620 Newport Center Drive, Sixteenth Floor, 
Newport Beach, California 92660, Telephone (949) 760-0404, Customer N o. 20,995, as its attorneys with full 
power of substitution and revocation to prosecute this application and to transact all business in the U.S. Patent 
and Trademark Office connected herewith. This appointment is to be to the exclusion of the inventor(s) and his 
attorney(s) in accordance with the provisions of 37 C.F.R. § 3.71. 

Please use Customer No. 20,995 fo r all communications. 

Assignee: |\UNI\ ERSJ I E 

'By: 
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Title: 



Pfero de MARET 



Address: Avenue F.D. Roosevelt 50, CP 161 
B-1050 Brussels BELGIUM 



Dated: 
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%\ Declaration and Power of Attorney for Patent Application 
Declaration et Pouvoirs pour demandes de brevet 



French Language Declaration 

En tant que Tinventeur nomme ci-apres, je declare 
par le present acte que : 



As a below named inventor, I hereby declare that : 



Mon domicile, mon adresse postale et ma 
nationality figurant ci-dessous a cote de mon nom, 



My residence, post office address and citizenship 
are as stated below next to my name, 



Je crois etre le premier inventeur original et unique 
(si un seul nom est mentionne ci-dessous), ou Tun 
des premiers co-inventeurs originaux (si plusieurs 
noms sont mentionnes ci-dessous) du sujet 
revendique, pour lequel une demande de brevet a 
ete deposee concernant l'invention intitulee : 



I believe I am the original, first and sole (if only one 
name is listed below) or an original, first and joint 
inventor (if plural names are listed below) of the 
subject matter which is claimed and for which a 
patent is sought on the invention entitled : 

Non -human genetically- 
modified mammal lacking the 
alpha- fetoprotein 



et dont les caracteristiques sont fournies ci-joint a 
mo ins que la case suivante n'ait ete cochee : 

O a ete depose le 

sous le numero de Demande des Etats-Unis ou 
sous le numero de demande internationale 
PCT et modifiee le 

(le cas echeant). 



Je declare par le present acte avoir passe en revue et 
pris connaissance du contenu des caracteristiques 
ci-dessus, revendications comprises, telles que 
modifiees par tout amendement dont il aura ete fait 
reference ci-dessus. 

Je reconnais de voir divulguer toute information 
pertinente a 1'examen de cette demande, comme le 
definit le Titre 37, §1.56 du Code federal des 
reglementations. 



the specification of which is attached hereto unless 
the following box is checked : 



Qt 



10/031 ,021 



was filed on January 1 4, 2002 
as United States Application Number or PCT 
International Application Number 

and was amended on 
(if applicable). 



I hereby state that I have reviewed and understand 
the contents of the above identified specification, 
including the claims, as amended by any 
amendment referred to above. 



I acknowledge the duty to disclose information 
which is material to patentibility as defined in Title 
37, Code of Federal Regulations, § 1.56. 
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French Language Declaration 

Je revendique par le present acte avoir la priorite 
etrangere, en vertu du Titre 35, § 119 du Code des 
Etats-Unis, sur toute demande etrangere de brevet 
ou certificat d'inventeur figurant ci-dessous et ai 
aussi pris connaissance de toute demande etrangere 
de brevet ou de tout certificat d'inventeur ayant une 
date de depot precedant celle de la demande a 
propos de laquelle une priorite est revendiquee. 



I hereby claim foreign priority under Title 35, 
United States Code, § 119 of any foreign 
application(s) for patent or inventor's certificate 
listed below and have also identified below any 
foreign application for patent or inventor's 
certificate having a filing date before that of the 
application on which priority is claimed. 



Prior foreign applications 
Demande(s) de brevet anterieure(s) 
60/143,269 United States 

(Number) (Country) 
(Numero) (Pays) 



(Number) 
(Numero) 

(Number) 
(Numero) 



(Country) 
(Pays) 

(Country) 
(Pays) 



Priority claimed 
Droit de priorite revendique 



12 July 1999 


© 


O 


(Day/Month/Year Filed) 


Yes 


No 


(Jour/Mois/Annee de depot) 


Oui 


Non 




O 


O 


(Day/Month/Year Filed) 


Yes 


No 


(Jour/Mois/Annee de depot) 


Oui 


Non 




O 


O 


(Day/Month/Year Filed) 


Yes 


No 


(Jour/Mois/Annee de depot) 


Oui 


Non 



Je revendique par le present acte tout benefice, en 
vertu du Titre 35, § 120 du Code des Etats-Unis, de 
toute demande de brevet effectuee aux Etats-Unis 
figurant ci-dessous et, dans la mesure ou le sujet de 
chacune des revendications de cette demande de 
brevet n'est pas divulgue dans la demande 
americaine prealable, en vertu des dispositions de 
premier paragraphe du Titre 35, § 112 du Code des 
Etats-Unis, je reconnais devoir divulguer toute 
information pertinente a la demande de brevet 
comme defini dans le Titre 37, § 1.56 du Code 
federal des reglementations, dont j'ai pu disposer 
entre la date de depot de la premiere demande et la 
date de depot de la demande nationale ou PCT 
intemationale : 



I hereby claim the benefit under Title 35, United 
States Code, § 120 of any United States 
application(s) listed below and, insofar as the 
subject matter of each of the claims of this 
application is not disclosed in the prior United 
States application in the manner provided by the 
first paragraph of Title 35, United States Code, 
§112, I acknowledge the duty to disclose 
information which is material to patentibility as 
defined in Title 37, Code of Federal Regulations, 
§ 1.56 which became available between the filing 
date of the prior application and the national or 
PCT international filing date of this application : 



(Application Serial No.) 
(No. de sene de la demande) 



(Application Serial No.) 
(No. de sene de la demande) 



(Filing date) 
(Date de depot) 



(Filing date) 
(Date de depot) 



Je declare par le present acte que toute declaration 
ci-incluse est, a ma connaissance, veridique et que 
toute declaration formulee a partir de 
renseignements ou de suppositions est tenue pour 
veridique; et de plus, que toutes ces declarations ont 
ete formulees en sachant que toute fausse 
declaration volontaire ou son equivalent est passible 
d'une amende ou d'une incarceration, ou des deux, 
en vertu de la Section 1001 du Titre 18 du Code des 
Etats-Unis et que de telles declarations 
volontairement fausses nsquent de compromettre la 
validite de la demande de brevet ou du brevet 
delivre a partir de celle-ci. 



(Statut) (Status) 
(Brevete, en attente, annule) (Patented, pending, 

abandoned) 

(Statut) (Status) 
(Brevete, en attente, annule) (Patented, pending, 

abandoned) 

I hereby declare that all statements made herein of 
my own knowledge are true and that all statements 
made on information and belief are believed to be 
true; and further that these statements were made 
with the knowledge that willful and false statements 
and the like so made are punishable by fine or 
imprisonment, or both, under Section 1001 of Title 
1 8 of the United States Code and that such willful 
false statements may jeopardize the validity of the 
application of any patent issued thereon. 



Page 2/4 



French Language Declaration 

POUVOIRS : En tant que l'inventeur cite, je 
designe par la presente V(\es) avocat(s) et/ou 
agent(s) suivant(s) pour qu'il(s) poursuive(nt) la 
procedure de cette demande de brevet et traite(nt) 
toute affaire avec le Bureau des brevets et marques 
s'y rapportant. 

(mentionner le nom et le numero d'enregistrement) 



POWER OF ATTORNEY : As named inventor, I 
hereby appoint the following attomey(s) and/or 
agent(s) to prosecute this application and transact 
all business in the Patent and trademark Office 
connected there with. 

(list name and registration number) 



Daniel Hart, Reg. No.: 40,637 

Adresser toute correspondance a : Send Correspondence to : 

Knobbe, Martens, Olson & Bear, LLP 
620 Newport Center Dr., 16th Fir. 
Newport Beach, CA 92 6 60 



Adresser tout appel telephonique a : 
(nom et numero de telephone) 



Direct Telephone Calls to : 
(name and telephone number) 



Daniel Hart, (619) 235-8550 



Nom complet de l'unique ou premier inventeur J _« 


Full name of sole or first inventor 
GABANT Philippe^^^ 


Signature de l'inventeur Date 


Invento^gglmalu^ ^^■^^ Date 

^^^^^ - 5 FEB. 2002 


Domicile / 


_Reside^ce 
Rue Van Bemmel, 9 
B-1210 BRUSSELS 0 
BELGIUM J3/z:X^ 


Nationality 


Citizenship 
Belgian 


Adresse postale 


Post Office Address 
Rue Van Bemmel, 9 
B-l 210 BRUSSELS 
BELGIUM 
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Norn complet du second co-inventeur, le cas echeant 


^Full name of second joint inventor, if any 
ROSCAM-SZPIRER Josiane 


Signature du second inventeur Date 


Second investor's s 

/7/i 


denature Date 

[n^^^^l FEB. 2002 


Domicile 


Residence 

Avenue Jassogne, 27 
B-1410 WATERLOO — 
BELGIUM CjE^X^ 


Nationalite 


Citizenship 
Belgian 


Adresse postale 


Post Office Address 
Avenue Jassogne, 27 
B-1410 WATERLOO 
BELGIUM 



(Fournir les memes renseignements et la signature (Supply similar information and signature for 

de tout co-inventeur supplemental) any subsequent joint inventor) 
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